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Description 

AUDIO AND DATA MULTIPLEXED 
WIRELESS AUDIO SYSTEM 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The invention relates to a wireless audio systemfor trans- 
mitting and receiving multiplexed audio and data infor- 
mation, and more particularly, to a wireless audio system 
for receiving a plurality of input signals of various types 
and for outputtinga plurality of output signals of various 
types. 

[0003] 2. Description of the Prior Art 

[0004] Sounds are a fundamental way in which people communi- 
cate with others. Regardless if it is voice or music, both 
are sent by sounds. As new technologies are developed 
progressively, sounds remain an important way for people 
to communicate or relax. Products such as audio systems 
are important products for people to enjoy music and re- 



lax. This is especially true of wireless audio systems. The 
most convenient way to transmit sounds is via air trans- 
mission. By simple operations, users can access large 
amount of audio information via the wireless audio sys- 
tems. 

[0005] please refer to Fig.l.which is functional block diagram of a 
prior-artwireless audio systemlO. The wireless audio sys- 
tem lOincludesa transmitter lOAand a receiver lOB.The 
transmitter 10A can deliver an analog audio signal into 
free space with a form of EM waves. After the receiver 
lOBreceivesthe analog audio signal, the corresponding 
analog audio signal can be transformed and delivered to 
users with acceptable forms. The transmitter 10A includes 
an audio source receiving device 12, an analog-to-digital 
converter 14, a framing unit 16, a modulation module 18, 
and a transmitting circuit 20.The receiver 10B includes a 
receiving circuit 22, a demodulation module 24, a frame 
synchronization controller 26, a digital-to-analog con- 
verter 28, and a detachable speaker 29. 

[0006] | n the transmitter 10A of the prior art, the audio source 

receiving device 12 can further include a microphone, and 
the audio source receiving device 12 can simultaneously 
receive two sounds inputted by differentaudio channels 



(such as left audio channel or right audio channel). These 
sounds are recognized as digital data bits (a sample value 
of each data bit represents an amplitude of the sound) 
and then are transmitted to the analog-to-digital con- 
verter 14 so as to generate a sequential digital signal 
PI. Afterwards, the framing unit 16 can add the sequential 
digital signal PI with a header and a tail included with re- 
lated error-protection codes to generate a frame signal 
P2. The frame signal P2 will be transmittedto the modula- 
tion module 18 with a form of bit stream. The modulation 
module 18 will modulate the frame signal P2 into an ana- 
log baseband signal P3 for wireless communication and 
then output the analog baseband signal P3 to the trans- 
mitting circuit 20.The transmitting circuit 20 will trans- 
form the analog baseband signal P3 into a RF signal P4 
and deliver the RF signal P4 into free space. 
[0007] After the receiver lOBreceives the RF signal P4emitted 

from the transmitter 10A, the receiving circuit 22 will first 
transform the RF signal P4 into a baseband signal P5 cor- 
responding to the baseband signal P3 in the transmitter 
10A, and output the baseband signal P5 to the demodula- 
tion module 24. The demodulation module 24 will derive 
a digital data flow P6 thatcorresponds to the frame signal 



P2 in the transmitter 10A. The frame synchronization 
controller 26 analyzes the digital data flow P6 according 
to a header and tail attached on the digital data flow P6 to 
identify correction of the received(frame) signal and to 
transform the digital data flow P6 into a standard digital 
audio signal P7. At the same time, the frame synchroniza- 
tion controller 26 will control the clock of the digital data 
flow P6 and synchronize the digital data flow P6 and the 
standard digital audio signal P7 so as to ensure the accu- 
racy of the derived standard digital audio signal P7. The 
digital-to-analog converter 28 then transforms the digital 
audio signal P7 into an analog audio signal. Finally, the 
receiver 10B is installed with the speaker 29 for broad- 
casting the analog audio signal for users. The speaker 29 
can be a stereo and an earphone. 
[0008] The above-mentioned wireless audio system is widely ap- 
plied and disclosed in some prior-art patents. For in- 
stance, as shown in Fig. 1, in the wireless audio system 10, 
the digital signal PI should conform to a pulse-code 
modulation (PCM)specification, which is a standard speci- 
fication for audio signal illustrated inUS Patent No. 
6,343,2 17, "Digital cordless telephony with PCM coding" 
issued to Borland et. al. The prior-art patent also dis- 



closes related modulating operations for a bit-stream sig- 
nalconforming to the PCM specification. In addition, US 
Patent No. 6,483,857, "Method and apparatus for trans- 
mitting control information over an audio data stream" by 
Sloan et. al detailed the related transmitting and modulat- 
ing operations for a bit-stream signalconforming to the 
PCM specification. 
[0009] According to the above-mentioned prior art, the prior-art 
wireless audio system supports mostly analog audio sig- 
nals for output and input interfaces. Users can transmit 
only analog audio signals with the prior-art wireless audio 
system with restrained flexibility for wireless audio com- 
munication. Moreover, there is a need for integrating a 
control data signal into the transmission of the wireless 
audio system with little shared transmitting bandwidth so 
as to provide sufficient audio communicating alternatives 

for users. 
Summary of Invention 

[0010] it j S therefore a primary objective of the claimed invention 
to provide an apparatusand a wireless audio system for 
receiving and outputting aplurality of signals of various 
types to solve the above-mentioned problems. 

[0011] | n the claimed invention, a novel wireless audio system is 



disclosed with installation of a transmitter and a re- 
ceiver.The transmitter and the receiver respectively in- 
clude a related apparatusfor transmitting and receiving 
multiplexed audio and data informationso that the wire- 
less audio system of the claimed invention can receive in- 
put signals of various types and emitoutput signals corre- 
sponding to the input signals for users" requirement. In 
addition, a control signal is integrated into the wireless 
audio system for users to transmit and to receive analog 
or digital signals. 
[0012] According to the claimed invention, anapparatusfor trans- 
mitting and receiving multiplexed audio and data infor- 
mation can be adapted to a wireless audio system for re- 
ceiving a plurality of input signals of various types.The 
plurality of input signals at least comprise an analog audio 
signal, a first digital audio signal, and a control signal.The 
apparatus comprises an analog-to-digital converter for 
transforming the analog audio signal to a second digital 
audio signal; a signal-selecting device electrically con- 
nected to the analog-to-digital converter for selecting ei- 
ther the first digital audio signal or the second digital au- 
dio signal for outputting; a digital-signal-format trans- 
former electrically connected to the signal-selecting de- 



vice for transforming the first digital audio signal or the 
second digital audio signal into a pulse audio signal; and 
a synthesizing module electrically connected to the digi- 
tal-signal-format transformerfor merging the control sig- 
nal and the pulse audio signal into a digital signal of bit- 
stream form. 

[0013] According to the claimed invention, an apparatusfor 

transmitting and receiving multiplexed audio and data in- 
formation in a wireless audio system for receiving a digital 
signal of bit-stream form is disclosed. The apparatus 
comprises a separating module for separating the digital 
signal of bit-stream form into a control signal and a pulse 
audio signal; a digital-signal-format transformer electri- 
cally connected to the separating module for transforming 
the pulse audio signal into a digital audio signal; a signal- 
judging device electrically connected to the digital-sig- 
nal-format transformer for classifying the digital audio 
signal into either a first digital audio signal or a second 
digital audio signal; and a digital-to-analog converter 
electrically connected to the signal-judging devicefor 
transforming the second digital audio signal into an ana- 
log audio signal. 

[0014] According to the claimed invention, awireless audio sys- 



tern for transmitting and receiving multiplexed audio and 
data information comprises a transmitter for receiving a 
plurality of input signals of various types, the plurality of 
input signals at least comprising a first digital audio input 
signal, and a control input signal, the transmitter com- 
prising a selecting-synthesizing device for transforming 
the first digital audio input signalinto a transformed digi- 
tal audio signal and then for merging the transformed 
digital audio signal with the control input signal to gener- 
ate a digital input signal of bit-stream form; and a modu- 
lation module electrically connected tothe selecting- 
synthesizing device for modulating the digital input signal 
of bit-stream form to generate a corresponding baseband 
signal; and a transmitting circuit electrically connected to 
the modulation module for transforming the baseband 
signal into a RF signal and for transmitting the RF signal 
to a free space; and a receiver for receiving the RF signal 
to output a plurality of output signals of various types, the 
receiver comprising a receiving circuit for receiving the RF 
signal so as to generate a corresponding baseband signal; 
a demodulation module electrically connected to the re- 
ceiving circuit for demodulating the baseband signal into 
a digital output signal of bit-stream form; a separating- 



classifying device for separating the digital output signal 
of bit-stream form into a control output signal and a first 
digital audio output signal; wherein the first digital audio 
output signal and the control output signal respectively 
correspond to the first digital audio input signal and the 
control input signal. 
[0015] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment, which is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0016] pig.l is a functional block diagram of a wireless audio 
system according to the prior art. 

[0017] pig. 2 is a functional block diagram of an embodiment of 
anapparatus according to the present invention. 

[0018] pig. 3 is a functional block diagram of a transmitter in- 
cluding the apparatus as shown in Fig. 2. 

[0019] Fig. 4 is a functional block diagram of an embodiment of 
another apparatus according to the present invention. 

[0020] Fig. 5 is a functional block diagram of a receiver including 
the apparatus as shown in Fig. 4. 

[0021] Fig. 6 is a functional block diagram of a detailed embodi- 



ment of a wireless audio system of the present invention. 

[0022] pig. 7 is a functional block diagram of a detailed embodi- 
ment of the wireless audio system as shown in Fig. 6. 

[0023] pig. 8 is a functional block diagram of a detailed embodi- 
ment of partial wireless audio system shown in Fig. 7. 
Detailed Description 

[0024] please refer to Fig. 2, which is a functional block diagram 
of an embodiment of anapparatus according to the 
present invention. The apparatus 32 of the present em- 
bodiment can provide multiplexed audio and data trans- 
mission. The apparatus 32 can receive a plurality of input 
signals of various types.The plurality of input signals of 
the present embodiment include an analog audio signal, a 
first digital audio signal, and a control signal. As shown in 
Fig. 2, the apparatus 32 for transmitting and receiving 
multiplexed audio and data informationincludes an ana- 
log-to-digital converter 34, a signal-selecting device 36, 
adigital-signal-format transformer38, and a synthesizing 
module 40. When the analog audio signal is inputted into 
the apparatus 32, the analog-to-digital converter 34 will 
transform the received analog audio signal into a second 
digital audio signal. Whenthe digital audio signal is in- 
putted into the apparatus 32, the analog-to-digital con- 



verter 34 will not process the digital audio signal. The 
signal-selecting device 36 is electrically connected to the 
analog-to-digital converter 34 for selecting either the first 
digital audio signal or the second digital audio signal for 
outputting. The digital-signal-format transformer 38 is 
electrically connected to the signal-selecting device 36 for 
transforming the first digital audio signal or the second 
digital audio signal into a pulse audio signal that con- 
forms to a pulse-code modulation (PCM) specification. Fi- 
nally, the synthesizing module 40 is electrically connected 
to the digital-signal-format transformer 38 for merging 
the control signal and the pulse audio signal into a digital 
signal of bit-stream form. 
[0025] please continue referring to Fig. 2. The second digital au- 
dio signal transformed from the analog audio signal con- 
forms to I2S (Inter-IC Sound), a standard digital audio 
specification. Similarly, the directly receivedfirst digital 
audio signal should conform to some standard digital au- 
dio specifications such as I2S or SPDIF(Sony/Philips Digital 
Interface). After the signal-selecting device 36 chooses 
one from the first digital audio signal and the second dig- 
ital audio signal, the picked first or second digital audio 
signal will be transmitted to the digital-signal-format 



transformer 38 for advanced data-type transformation. 
Please notice that, during practical implementation, the 
signal-selecting device 36 can be achieved by a multi- 
plexer or other device with selecting and judging func- 
tions. The pulse audio signal generated by the digital-sig- 
nal-format transformer 38 conforms to the PCM specifi- 
cation. Therefore, in the present embodiment, the digital- 
signal-format transformer 38 can transform the digital 
audio signals conforming to I2S or SPDIF into those con- 
forming to the PCM specification. 
[0026] During practical implementation, the digital-signal-format 
transformer 38 is used to transform the digital audio sig- 
nals conforming to I2S or SPDIF into those conforming to 
the PCM specification. If the first digital audio signal only 
conforms to SPDIF standard digital audio specification, 
there is a need for a further installation of an SPDIF-to-l2S 
format transformer(not shown in Fig. 2) for conforming the 
first digital audio signal to I2S standard digital audio 
specification. Similarly, if the first digital audio signal con- 
forms to a USB standard specification, another installation 
of an USB-to-l2Sformat transformer(not shown in Fig. 2) is 
required for conforming the first digital audio signal to I2S 
standard digital audio specification. Certainly, in the 



present embodiment, the above-mentioned SPDIF- 
to-l2Sformat transformer or USB-to-l2Sformat trans- 
formercan be externally set at the receiving end of the 
first digital audio signalor installed in the digital-sig- 
nal-format transformer 38 or in the signal-selecting de- 
vice 36. The second digital audio signal generated by the 
analog-to-digital converter 34 initially conforms to I2S 
standard digital audio specification without the need of 
another SPDIF-to-l2S transformation. 
[0027] please refer to Fig. 2. The synthesizing module 40 is one 
of the major characteristics of the present invention. The 
pulse audio signal generated by the digital-signal-format 
transformer 38 will be merged with the control signal to 
form a digital signal of bit-stream form. The control sig- 
nal, which is a digital data signal, occupies less storage 
space than any other audio signal. In addition, the control 
signal is brought with some specific information for con- 
trolling audio signals. For instance, the control signal can 
be used to adjust the volume of sound, and to slightly ad- 
just the transmitting frequency channels in free space for 
preventing any disturbance. In the present embodiment, 
the synthesizing module 40 is composed of a synthesizing 
unit 42and a framing unit 46. After the synthesizing unit 



42receivesthe pulse audio signal and the control signal 
and then merge those both signals, the framing unit 46 
adds a header and a tail included with related error- 
protection codes on the merged signal to generate a 
frame signal and to output a digital signal of bit-stream 
form. Therefore, the apparatus 32 of the present embodi- 
ment can receive input signals of various types to provide 
multiplexed audio and data transmission. 
[0028] please refer to Fig. 3, which is a functional block diagram 
of a transmitter 30 including the apparatus 32 as shown 
in Fig. 2. The transmitter 30 further includes a modulation 
module 48 and a transmitting circuit 50. The modulation 
module 48 is electrically connected to the synthesizing 
module 40 for modulating the digital signal of bit-stream 
form into a corresponding baseband signal. Actually, the 
modulation module 48 can be functionally divided into a 
modulation circuit 47 and a spreading circuit 49. The 
modulation circuit 47 is a tt/4 - DQPSK (Differential 
Quadrature Phase Shift Keying) modulation circuit mainly 
for modulating the digital signal of bit-stream form to 
generate a modulated signal, and the spreading circuit 49 
is electrically connected to the modulation circuit 47 for 
executing a convolution and multiplication operation be- 



tween the modulated signal and a spreading code. Briefly 
speaking, each bit of the modulated signal will be re- 
placed by a plurality of bits in the spreading circuit 49 to 
generate the baseband signal. The baseband signal will be 
transformed into a RF signal by the transmitting circuit 
50, and then the RF signal will be transmitted to free 
space with forms of EM waves. 
[0029] The embodiment as shown in Fig. 3 describes the infras- 
tructure of the transmitter 30 according to the present in- 
vention. However, an integrated wireless audio system 
only can be achieved by adding with some devices related 
to data receiving. Please refer to Fig. 4, which is a func- 
tional block diagram of an embodiment of another appa- 
ratus62.The apparatus 62 of the present embodiment is 
also used for transmitting and receiving multiplexed audio 
and data information. However, the apparatus 62 of the 
present embodiment is adapted to a receiver of a wireless 
audio system for receiving a digital signal of bit-stream 
form and for outputting output signals of various types by 
specific requirement. The apparatus 62includesa separat- 
ing module 64, a digital-signal-format transformer68, a 
signal-judging device 70, and a digital-to-analog con- 
verter 78. The separating module 64 is used to separate 



the digital signal of bit-stream form into a control signal 
and a pulse audio signal. Afterwards, the digital-sig- 
nal-format transformer 68 is electrically connected to the 
separating module 64 for transforming the pulse audio 
signal into a digital audio signal, and the signal-judging 
device 70 electrically connected to the digital-sig- 
nal-format transformer 68 can classify the digital audio 
signal into either a first digital audio signal or a second 
digital audio signal. Finally, the digital-to-analog con- 
verter 78 is electrically connected to the signal-judging 
device 70 for transforming the second digital audio signal 
into an analog audio signal. Therefore, the apparatus 62 
of the present embodiment can output a plurality of out- 
put signals of various types, includingdigital audio sig- 
nals, analog audio signals, and a control signal brought 
with specific controlling information. 
[0030] Moreover, in the present embodiment, due to that the first 
digital audio signal can be I2S, SPDIF, or USB standard 
digital audio specifications, and the digital audio signal 
generated by the digital-signal-format transformer 68 
should conform to I2S or SPDIF specification, there is a 
need for a further installation of a l2S-to-SPDIF format 
transformer when the apparatus 62 outputs a digital au- 



dio signal conforming to SPDIF specification. Similarly, if 
the first digital audio signal should conform to a USB 
standard specification, another installation of an 
l2S-to-USB format transformer is required. Certainly, in 
the present embodiment, the above-mentioned 
l2S-to-SPDIF format transformer or l2S-to-USB format 
transformer can be externally set at the receiving end of 
the first digital audio signalor installed in the digital-sig- 
nal-format transformer 68 or in the signal-judging device 
70. In addition, the second digital audio signal thatcon- 
forms to I2S specification can be directly transmitted to 
the digital-to-analog converter 78 without the need of 
another SPDIF-to-l2S transformation. Thedigital audio 
signalconforming to I2S or SPDIFspecification will be 
transmitted to the signal-judging device 70 forjudging 
the digital audio signal is either the first digital audio sig- 
nal or the second digital audio signal that should be fur- 
ther processed by the digital-to-analog converter 78. 
During practical implementation, the signal-judging de- 
vice 70 can be a de-multiplexer or other device with judg- 
ing function. 

[0031] please continue referring to Fig. 4. The separating module 
64 of the present embodiment is composed of a frame 



synchronization controller 66 and a separating unit 67. 
The frame synchronization controller 66 will analyze and 
identify the correction of the received signal according to 
the head and the tail of the digital signal of bit-stream 
form and then transform the received digital signal of bit- 
stream form into a digital signal. In the meanwhile, the 
frame synchronization controller 66 will control the clock 
of the digital data and synchronize the digital data so as 
to ensure the accuracy. Afterwards, the digital signal will 
be processed by the separating unit 67 to be separated 
into the control signal and the pulse audio signalconform- 
ing to the PCM specification. During practical implemen- 
tation, the separating unit 67 can be any device with sig- 
nal-separation function. The separated pulse audio signal 
will be processed by the digital-signal-format transformer 
68, and the control signal will be directly outputted for 
advanced analyses. The control signal, which is a digital 
data signal, occupies less storage space than any other 
audio signal. In addition, the control signal is brought 
with some specific information for controlling audio sig- 
nals. For instance, the control signal can be used to adjust 
the volume of sound, and to slightly adjust the transmit- 
ting frequency channels in free space for preventing any 



disturbance. 

[0032] please refer to Fig. 5, which is a functional block diagram 
of a receiver 60including the apparatus 62 as shown in 
Fig. 4. The embodiment as shown in Fig. 5 describes the 
infrastructure of the receiver 60 of a wireless audio sys- 
tem. The receiver 60 further includes a receiving circuit 
72and a demodulation circuit 74.The receiving circuit 72 
can receive a RF signal from free space and generate a 
corresponding baseband signal, while the demodulation 
circuit 74 is electrically connected to the receiving circuit 
72 for executing a reversed operation of the modulation 
module 48. The demodulation circuit 74 is used to de- 
modulate the baseband signal into a digital signal of bit- 
stream form. In the present embodiment, the demodula- 
tion circuit 74includes a de-spreading circuit 73 and a 
demodulation circuit 75. The de-spreading circuit 73 exe- 
cutes a convolution/multiplication operation between the 
baseband signal and a spreading code to transform the 
baseband signal into a de-spreading signal. The demodu- 
lation circuit 75 applies a tt/4-DQPSK demodulating oper- 
ation toward the de-spreading signal to generate the dig- 
ital signal of bit-stream form. 

[0033] According to the above-mentioned embodiments, the 



embodiments shown in Fig. 2 and Fig. 3, which respectively 
play roles of data-transmission and data-reception, re- 
spectively correspond to the embodiments shown in Fig. 4 
and Fig. 5. Combined with all the above-mentioned em- 
bodiments, an integrated wireless audio system of the 
present invention can be fully illustrated. Please refer to 
Fig. 6, which is a functional block diagram of a detailed 
embodiment of a wireless audio system80 of the present 
invention. The wireless audio system 80 includes a trans- 
mitter 80Aand a receiver 80B. The transmitter 80A is used 
to receive a plurality of input signals of various types.The 
plurality of input signalsof the present embodiment in- 
clude an analog audio input signal, a first digital audio in- 
put signal, and a control input signal. The transmitter 
80Aincludes ananalog-to-digital converter 84, a select- 
ing-synthesizing device 81, a modulation module 98, and 
a transmitting circuit 100. The analog-to-digital converter 
84is used to transform the analog audio input signalinto a 
corresponding second digital audio input signal. The sec- 
ond digital audio input signal, the first digital audio input 
signal, and the control input signal are inputted into the 
selecting-synthesizing device 81. The selecting-syn- 
thesizing device 81 can select either the first digital audio 



input signalor the second digital audio input signalfor a 
signal-type transforming process. Afterwards, the trans- 
formed digital audio signal will be merged with the con- 
trol input signal to generate a digital input signal of bit- 
stream form. The modulation module 98electrically con- 
nected to the selecting-synthesizing device 81 can modu- 
late the digital input signal of bit-stream form into the 
corresponding baseband signal, and the transmitting cir- 
cuit lOOelectrically connected to the modulation module 
98 can transform the baseband signal into a RF signal that 
will be transmitted into free space. The receiver 80Bis 
used to receive the RF signal emitted from the transmitter 
80Aand to output a plurality of output signals of various 
types. The receiver 80Bincludesa receiving circuit 102, a 
demodulation module 104, a separating-classifying de- 
vice 113, and a digital-to-analog converter 118. The re- 
ceiving circuit 102 is used to receive the RF signal to gen- 
erate a corresponding baseband signal, and the demodu- 
lation module 104 is electrically connected to the receiv- 
ing circuit 102 for modulating the baseband signal into a 
digital output signal of bit-stream form. The separating- 
classifying device 113 is used to separate the digital out- 
put signal of bit-stream form into a control output signal 



and a digital audio output signal. In addition, the separat- 
ing-classifying device 113 will judge the digital audio 
output signal as either a first digital audio output signal 
or a second digital audio output signal. If the digital audio 
output signal is judged to be the first digital audio output 
signal, the judged first digital audio output signal will be 
directly outputted. If the digital audio output signal is 
judged to be the second digital audio output signal, the 
judged second digital audio output signal will be out- 
putted to the digital-to-analog converter 118 for trans- 
forming the second digital audio output signal into a cor- 
responding analog audio output signal. Please notice that, 
as shown in Fig. 6, the analog audio output signal, the first 
digital audio output signal, the second digital audio out- 
put signal, and the control output signal of the receiver 
80B respectively correspond to the analog audio input 
signal, the first digital audio input signal, the second digi- 
tal audio input signal, and the control input signal of the 
transmitter 80A. 
[0034] | n the transmitter 80A of the wireless audio system 80 as 
shown in Fig. 6, the analog-to-digital converter 84and the 
selecting-synthesizing device 81 can be integrally viewed 
as an apparatus 82 of the present invention with the char- 



acteristics of transmitting and receiving multiplexed audio 
and data information. The apparatus 82 can also corre- 
spond to the apparatus 32 described in Fig. 2 and Fig. 3. 
Similarly, in the receiver 80B of the wireless audio system 
80 as shown in Fig. 6, the separating-classifying device 
113 and the digital-to-analog converter 118 can be inte- 
grally viewed as another apparatus 112 of the present in- 
vention for transmitting and receiving multiplexed audio 
and data information. The apparatus 112 can also corre- 
spond to the apparatus 62 described in Fig. 4 and Fig. 5. 
Please refer to Fig. 7, which is a functional block diagram 
of a detailed embodiment of the wireless audio system 80 
as shown in Fig. 6. As shown in Fig. 7, the selecting- 
synthesizing device 81 of the transmitter 80Aincludes a 
signal-selecting device 86, a digital-signal-format trans- 
formed, and a synthesizing module 90. The synthesiz- 
ing module 90 is composed of a synthesizing unit 92and 
a framing unit 96. The signal-selecting device 86 is elec- 
trically connected to the analog-to-digital converter 
84.The first digital audio input signal conforms to 
l2Sstandard digital audio specifications, while the second 
digital audio input signal conforms to SPDIF standard dig- 
ital audio specification. The digital-signal-format trans- 



former 88is used to transform the first digital audio input 
signal or the second digital audio input signal into a pulse 
audio signal conforming to the PCM specification.The syn- 
thesizing unit 92 of the synthesizing module 90 simulta- 
neously receivesthe pulse audio signal and the control 
signal, and then merges thesetwo signals. Afterwards, the 
framing unit 96 adds a head containing error-prevention 
information and a tail on the merged signal to generate a 
frame signal. After a clock and simultaneity control pro- 
cess, adigital signal of bit-stream form can be generated. 
The modulation module 98 of the transmitter 80A also in- 
cludes a modulation circuit 97 for modulating the digital 
signal of bit-stream form into a modulated signal and a 
spreading circuit 99 for executing an operation between 
the modulated signal and a spreading code to generate 
the baseband signal. 
[0035] please continue referring to Fig. 7. The demodulation 

module 104 of the receiver 80B includes a de-spreading 
circuit 103and a demodulation circuit 105.The de- 
spreading circuit 103 executes a convolution/multipli- 
cation operation between the baseband signal and a 
spreading code to transform the baseband signal into a 
de-spreading signal. The demodulation circuit 105 then 



modulates the de-spreading signal to generate the digital 
output signal of bit-stream form. The separating-classify- 
ing device 113, which corresponds to the selecting- 
synthesizing device 81, can be separated into a separating 
module 114, a digital-signal-format transformerl08, and 
a signal-judging device 110. The separating module 114 
is used to separate the digital output signal of bit-stream 
form into the control output signal and the pulse audio 
signal.The digital-signal-format transformer 108 trans- 
forms the pulse audio signal into the digital audio output 
signal conforming to I2S or SPDIF standard digital audio 
specifications. The signal-judging device 110 can be a 
de-multiplexer or any other device with judging function 
for classifying the digital audio output signal into either 
the first digital audio output signal or the second digital 
audio output signal. 
[0036] Furthermore, inheriting the characteristics disclosed in the 
embodiment in Fig. 2 and Fig. 4, the first digital audio sig- 
nal can conform to I2S, SPDIF, or USB standard digital au- 
dio specifications. If the first digital audio signal conform- 
sto SPDIF or USB standard specifications, another installa- 
tion of an l2S-to-SPDIF or USB-to-l2S format trans- 
formers required for conforming the first digital audio 



signal to I2S standard digital audio specification. Please 
refer to Fig. 8, which is a functional block diagram of a de- 
tailed embodiment of partial wireless audio system 80 
shown in Fig. 7. The above-mentioned SPDIF-to-l2Sformat 
transformer or USB-to-l2Sformat transformer can be can 
be externally set at the receiving end of the first digital 
audio signalor installed in the digital-signal-format trans- 
former 88 or in the signal-selecting device 86. Therefore, 
in the present embodiment, the signal-selecting device 86 
can be treated as an equivalent switch device for selecting 
signals with various formats and an SPDIF- 
to-l2S/USB-to-l2S format transformer 85 is added be- 
tween the digital-signal-format transformer 88 and the 
signal-selecting device 86. There still exists another input 
signal from the analog-to-digital converter 84 transmit- 
ted to the signal-selecting device 86 not shown in Fig. 8 
for sake of clarification. The SPDIF-to-l2S/USB-to-l2S for- 
mat transformer 85 can operate corresponding transfor- 
mation according to the received signal by the signal- 
selecting device 86. Similarly, in the receiver 80B, there 
should be an l2S-to-SPDIF/l2S-to-USBformat transformer 
105 installed between the digital-signal-format trans- 
formerl08 and the signal-judging device 110. Similarly, 



there is another output signal from the signal-judging de- 
vice 110 outputted to the digital-to-analog converter 
118not shown in Fig. 8 for sake of clarification. 

[0037] The transmitter and the receiver of the wireless audio sys- 
tem according to the present invention respectively make 
use of an apparatus with functions of transmitting and re- 
ceiving multiplexed audio and data information, so that 
the wireless audio system of the present invention can re- 
ceive a plurality of input signals of various types and out- 
put a plurality of output signals of various types related to 
the input signals. In addition, a control (data) signal re- 
lated to theinput/output signals can be integrated into the 
wireless audio system to provide various options and suf- 
ficient flexibility of input/output interface. 

[0038] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method 
may be made while retaining the teachings of the inven- 
tion. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



